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ABSTRACT 
 

     This paper presents the improved algorithm for three-dimensional (3D) dynamic 
analysis between a Hypertube Express (HTX) and a guideway and analyses the dynamic 
characteristics of each system. The HTX, which uses superconducting electromagnets, 
cruise at ultra high speed in a magnetically levitated state with minimal frictional 
resistance by utilizing the induction and repulsion principles of the levitation coil and 
induction coil of the guideway. The interaction force between the HTX and the guideway 
is affected by the displacement of the HTX, the displacement of the guideway, and the 
irregularity, and each system shows different dynamic characteristics from the existing 
train and bridge interaction systems. Therefore, the design and safety issues are 
discussed based on the results of the dynamic interaction between the HTX and the 
guideway. Therefore, in this study, the system matrix and interaction force of the HTX 
and the guideway are calculated to numerically analyze the three-dimensional dynamic 
behavior. The superconducting electromagnets of the HTX are designed with nonlinear 
equivalent stiffness based on the cruising speed and displacement, and the guideway is 
modeled based on shell finite elements considering the irregularity affecting the 
interaction, and accurate and realistic analysis results are presented. Through the results 
of the improved algorithm, the dynamic characteristics of HTX and guideway, such as 
ride comfort and dynamic amplification factor (DAF), are analyzed, providing a basis for 
the initial design. 
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